MDM2 can promote the ubiquitination, nuclear export, and degradation of p53 in the absence of direct binding.
MDM2 can bind the N terminus of p53 and promote its ubiquitination and export from the nucleus to the cytoplasm, where p53 can then be degraded by cytoplasmic proteasomes. Several studies have reported that an intact MDM2 binding domain is necessary for p53 to be targeted for ubiquitination, nuclear export, and degradation by MDM2. In the current study, we examined whether the MDM2 binding domain of p53 could be provided in trans through oligomerization between two p53 molecules. p53 proteins mutated in their MDM2 binding domains were unable to bind MDM2 directly and were resistant to MDM2-mediated ubiquitination, nuclear export, and degradation when expressed with MDM2 alone. However, these same p53 mutants formed a complex with MDM2 and were efficiently ubiquitinated, exported from the nucleus, and degraded when co-expressed with MDM2 and wild-type p53. Moreover, this effect required MDM2 binding by wild-type p53 as well as oligomerization between wild-type p53 and the MDM2 binding-deficient p53 mutants. Taken together, these results support a model whereby MDM2 binding-deficient forms of p53 can bind MDM2 indirectly through oligomerization with wild-type p53 and are subsequently targeted for ubiquitination, nuclear export, and degradation. These findings may have important implications regarding the DNA damage response of p53.